IN the Journal of
, I published a short paper on the " Comparative Anatomy of the Middle Ear." Among other subjects in that paper, I demonstrated the existence of a large plexus of nerves on the posterior surface of the tympanic bulla in several mammals of different orders. On account of its anatomical position, I named the structure the bullar plexus. The plexus was clearly composed of branches from at least two nerves, the facial and the vagus, and probably branches from the glossopharyngeal also took part in its formation. The existence of this structure in several mammals of different orders appeared to me to indicate that it was probably represented in man, but had hitherto escaped discovery on account of the difficulties of making a satisfactory dissection of that region in the human subject. This conjecture has proved to be justified, and it is possible to demonstrate the existence of this plexus in man, though it is a much smaller and more elusive object in him than in the other mammals referred to previously.
Before going on to demonstrate the plexus itself, it is important to refer briefly to the striking anatomical differences in this region between man and the anthropoid apes on the one hand, and all other mammals on the other hand.
In the first place, the mastoid process exists only in man and the anthropoid apes. The tympanic bulla, on the other hand, in these animals is reduced to an insignificant little cul-de-sac lying below and behind the tendon of the stapedius muscle, and termed in the human subject the tympanic sinus. In all other mammals the state of matters is, so to speak, reversed-that is to say, the mastoid process does not exist and the bulla is a large cavity; in many mammals, indeed, it is considerably larger than the rest of the middle-ear cavity.
It must further be pointed out that the course of the facial nerve in this region is external to the bulla, but internal to Arnold's Nerve in the Temporal Bone the mastoid process. Consequently, the development of the mastoid process in the anthropoid apes and man, associated with the retrograde evolution of the bulla, has produced a considerable change in the anatomical relationships of the facial nerve and adjacent structures. Thus the facial nerve assumes a much more nearly vertical position before it escapes from the base of the skull. The stapedius muscle also assumes a lower position, being no longer found above the bend of the facial nerve, but lying below that bend and partially under cover of it. Similarly the bullar plexus is found at a relatively lower level, and incidentally it may be noted that it has become smaller in size and less complex. The bullar plexus, indeed, in the human subject consists of the communications of Arnold's nerve (the auricular branch of the vagus) with the facial nerve, and in some cases at least with the chorda tympani.
As the result of investigations carried out by myself the mutual relationships of Arnold's nerve, the facial nerve, and the chorda tympani are found to differ considerably from the descriptions given in standard anatomical works such as Quain, Spalteholtz, and Gray. I propose to give the results of these researches in the following short note. These results so far as they have gone are of the nature of a destructive criticism of the teachings at present accepted, rather than of a full description of the actual relationships. The reason for this is that the course of Arnold's nerve varies considerably in different subjects, and, owing to the small number of specimens examined, it is not possible to say definitely what is to be considered the typical relationship, and what is to be considered a variation. The recent development of the .mastoid process in mammalian evolution, which has just been referred to, is doubtless the reason why these variations are so common in this region.
The first specimen examined shows the following facts as regards the course of Arnold's nerve. The nerve enters the temporal bone on the external surface of the jugular fossa as ordinarily described, and runs horizontally outwards and backwards until it reaches the facial nerve. At that point a small twig unites it with the facial nerve. Turning round the posterior aspect of the facial nerve, it continues outward for a very short distance (about I mm.), and at the same time bends forwards and a little downwards, until it comes to be immediately behind the chorda tympani. At this point these two nerves '83
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Albert A. Gray are in close actual contact, and probably nerve fibres pass from one to the other, though of course this could only be definitely settled by microscopic examination. After this junction, Arnold's nerve turns more abruptly downwards until it is almost vertical. It continues downwards and leaves the bone through a small foramen a millimetre or two external to the stylo-mastoid foramen. It then passes outwards along the lower surface of the temporal bone for a distance of i or 2 mm. until it reaches the cleft between the mastoid process and the bony rim of the external auditory meatus. Its course is then almost vertically upwards. In some specimens this vertical portion lies in the cleft just mentioned, but in others the nerve re-enters the temporal bone through a foramen which leads into a minute but long canal. This canal in its upper portion turns inwards and opens on the posterior wall of the meatus ; and the nerve then terminates on the posterior wall of the meatus and on the tympanic membrane as described in anatomical text-books. A second type in regard to the course of Arnold's nerve is found, in which the nerve passes outwards along the lower surface of the temporal bone without apparently penetrating the bone. That is to say, it runs onwards and crosses behind the facial nerve just as the latter leaves the stylo-mastoid foramen. At this point it gives off a branch to the facial nerve and also receives one from the latter; the second of these branches leaves the facial nerve at the same point as does the chorda tympani, and it may be that it actually does come from the chorda tympani. In this particular respect, therefore, the relationship of the chorda tympani and Arnold's nerve would nearly coincide with that found in the first type, the only difference being that the connection between the chorda tympani and Arnold's nerve occurs lower down and quite close to the origin of the former.
Finally, in a third type, Arnold's nerve appears to arise direct from the chorda tympani by two twigs, which unite immediately after leaving the latter, to form one nerve which runs first outwards and then turns downwards to escape at the foramen mentioned when describing the first type. It may be, however, that in this third type another portion of Arnold's nerve may exist which may have been broken away in making the preparation from which the above description has been taken.
Conclusions.-The present investigation can only be looked upon as a preliminary survey of the region to be explored ; but, as shown above, a sufficient number of facts have come to light which indicate clearly enough that the description of the course and relations of Arnold's nerve as given in the standard anatomical text-books is quite inadequate and probably quite incorrect. It is evident, further, that considerable variations occur in the course and relationships of this nerve. On account of the small number of cases examined, it is not yet possible to say which is the most common type and which are to be regarded as variations from that type.
